Purification, cloning, and expression of a bovine UDP-GalNAc: polypeptide N-acetyl-galactosaminyltransferase.
Partial amino acid sequence was obtained from UDP-GalNAc:polypeptide N-acetylgalactosaminyltransferase (polypeptide GalNAc transferase) purified from bovine colostrum. Oligonucleotide primers designed from these sequences were used to amplify and clone a polypeptide GalNAc transferase cDNA from bovine placental mRNA. The cDNA encodes an open reading frame, which is 519 amino acids in length and contains the predicted N-terminal and internal amino acid sequence derived from three Lys-C peptides obtained from the purified protein. There was no sequence homology with the UDP-GalNAc: Fuc alpha 1,2Gal alpha 1,3GalNAc transferase. To verify the authenticity of the clone, the cDNA was cloned in frame with an insulin secretion sequence and was expressed transiently in COS-7 cells. Polypeptide GalNAc transferase activity was detected in the culture medium; no activity was detected in the media of mock-transfected cells. Previous studies have shown that the polypeptide GalNAc transferase from bovine colostrum glycosylates threonine residues more efficiently than serine residues in the same peptide context (O'Connell, B. C., Hagen, F. K., and Tabak, L. A. (1992) J. Biol. Chem. 267, 25010-25018). We found that the cloned polypeptide GalNAc transferase glycosylates the threonine-containing peptide, PPDAATAAPLR, at a 58-fold greater rate than the serine-containing homologue, PPDAASAAPLR. The ratio of the in vitro threonine and serine glycosylation rate is identical for the cloned placental and purified colostral enzymes. It is not known if the preference for threonine over serine is merely context-dependent on the specific amino acids that flank the glycosylation site or if there are discrete threonine- and serine-specific isoforms of this transferase. Alternatively, there may be additional factors required to enhance the glycosylation of serine residues in vivo.